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A STUDY OF THE MILK SUPPLY OF CHICAGO. 
'I'his study is the outgrowth of nutrition investigations con-
ducted by Hull House and the Lewis Institute of Chicago, in co-
operation with the United States Department of Agriculture. The 
results of the e investigations, which have to do mainly with the 
food supply of the foreign population in the congested districts of 
Chicago, are to be published as a bulletin of the Office of Experi-
ment Stations of the U . S. Department of Agriculture. 
During the winter of 1896- 97 Hull House and the Lewis In-
stitute each collected milk from their respective neighborhoods 
which were analyzed in the laboratory of the Lewis Institute. The 
results of this work were so startling in character, that it was 
thought best to s~udy further the milk supply of Chicago and con-
firm the work already done. With this object in vi~w, during the 
spring of 1~98, the study was again taken up by Hull House and the 
Department of Chemistry of the University of Illinois. 
The purpose of this investigation was to obtain definite infor-
mation concerning the co t and the variations in the chemical com-
position or quality of the cnilk furnished to consumers in the city of 
Ch icago. So far the milk supply of two districts of the city has 
been studied. Hull House is situated in . one of the most densely 
populated of the "West ide" districts. The district is inhabited 
largely by immigrants repre enting nearly every nation in Europe, 
who do not readily ee the point of difference between "amount of 
food" and the mere bulk or weight of the purchased article, and 
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whose economic condition is such that apparent cheapness is nearly 
always a determining factor in their choice of food . 
The Lewis Institute, on the other hand, is situated in a district 
of Chicago which contains for the most part the homes of people in 
fairly comfortable circumstances. The resident are chiefly bus iness 
and professional men and employes of the better paid callings. This 
being the case it was expected that the intelligence and standard of 
material comfort of the community would, in the main, lead to a 
choice of milk of a fairly good quality. 
COLLECTING OF SAMPLE OF MILK FOR ANALY. IS. 
The samples represent as nearly as possible the milk actually 
supplied to the consumers. Samples were not taken from every 
dealer, but it is believed that the number taken represents the milk 
supply of the districts studied. In every case the samples were pur-
chased either directly from the delivery wagons on their routes or 
from the shops of ret~ilers. They were hought as if intended for 
personal consumption. They represent, therefore, milk as delivered 
to consumers. The analyses of the samples were made immediately 
upon their receipt in the laboratory . In the analyses made in the 
winter of 1896- 97 only the fat and total solids were determined. 
In tho samples analyzed during the spring of 1898, the total solids, 
fat, and casein were determined in all but a few cases where the 
content of fat was three and one-half per cent or more. 
The composition of the various sample of milk is shown in the 
following tables: 
~ 
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. T ABLE I. 
C omposition of samples of m ilk collected by Hull House durin g the 
w inter of 1896- 97 ·* 
<lJ ..: . I 
- 'l.J 
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Ce n ts. P er Ce n t Pr Ct.l Pe r Cen( Cents . P e r Ce n t . Pr C t. P e r Ce n t . 
I 5 9.06 I . 30 7 · 76 s [ 4 1 i 1.98 2.80 9· I8 
2 5 13-42 5.00 8 .42 52 5 u. s6 3-30 9 -26 
t3 3 10.25 I .0 9· 2.) 53 4 12.85 3.8o 9-05 
t4 3 IO. 7S 2.00 8.75 54 5 II . I5 3.6o 7·55 
5 4 12 .55 3-SO 9.05 55 5 IS . I6 7-50 7.66 6 5 12.90 4·00 8.90 s6 4 11 . 36 2.60 8.76 
7 s 14.26 6.00 8.26 57 4 I 2. 19 J.20 8.99 8 s 1 .. 9· 1 9 2.00 7 · 19 s8 4 I I . 24 2 .9:J 8.34 
t9 2 8.40 o.os S.Js 59 3 11.84 3· I0 8.74 
tw 6.]0 I .O:J 5-70 6o 4 13. i4 4 · 50 8.64 Il 4 12 .30 3-40 S·yo 6r 4 9·46 I.JO 8. 16 
tl2 3 7.8o o.6o 7 -20 02 2 1 [ .02 2. IO 8.92 
13 4 8. 75 2 .20 6 .ss 63 5 8.80 I . 50 7-30 
14 s 6 .24 2.00 4 ·24 64 3 I0.88 2.JO 8.s8 
:j: rs 4 11.39 2 . IO 9·29 65 4 9·42 r.Go 7-82 
t16 3 !0.25 1. 00 9· 25 66 3 9 :53 o.so 9-03 
t r7 3 9·35 o . so 8 .85 6] 3 10. I2 I .00 9 · 12 
trS 3 9· 55 I .20 8.35 68 6 IJ.70 6 .00 7-70 
I9 6 I I .98 2.90 9-08 69 s I I. 25 2.50 8. 75 
20 3 12.75 3-50 9-25 70 5 II .60 J.OO 8 .60 21 6 14.02 6.20 ].82 7I 2 II ·95 3-50 8.45 
22 4 I3.64 4-00 9·64 72 5 1I .SO 2.00 9· so 
23 s 9·76 1. 70 8.o6 73 3 9.62 2.20 7·42 
24 5 12.36 2.90 9 ·46 74 s I4.20 6.00 8.20 
25 s I2.JO J.OO 9 -30 75 s I I. 21 !.90 9-31 26 5 1 I. 8s 2.]0 9. IS 76 s 14 .80 6 .so 8 . JO 
27 s 14.68 6.40 8.28 77 5 14 .20 6 .oo 8.20 
28 4 8. 70 I .00 7-70 78 5 I2.05 4-00 S.os 
29 s I 1.02 2.20 8.82 79 6 I3 .5o 5-00 s.-5o 
30 5 1 I .84 2.90 8 ._94 So 4 I3 . IS 4 ·50 8.65 
3! 5 13.88 4-20 9.68 8I 5 I2 .67 4 -00 8.6] 
32 s II.SO 2.6o 8.90 82 6 I4. IO 5·70 8.40 
33 s 13.82 . s.oo 8 .82 83 s 1 I .00 -2.50 8. so 
34 s I3. IS 4· IO 9·05 84 5 10.54 1.70 8.84 
35 s I2 .50 J.OO 9-50 ss 5 I0 .87 z.so 8.37 
36 3 I I .47 2. IO 9·37 86 5 II.25 2.50 8.75 
37 s I I. 78 2.80 8.98 87 s II· 73 3 ·40 8.33 
38 5 r6 .28 8 .20 8.o8 88 3 I4.20 6 .00 8.20 
t39 2 9 ·89 o .So 9· 09 89 4 I1.JI 3· 70 ] .6I 
40 4 I 1. 93 3-40 8.53 90 4 IO.O.) I.OO 9· 05 
41 5 10 .51 I .00 9-SI 91 4 12.80 4·00 8.80 
§42 1 I] .8S 9·50 8.35 92 4 II .68 2 .80 8.88 
43 4 13-98 4.20 9·78 93 s I I .00 2.50 8.50 
44 5 IJ . I] J.9U 9· 27 94 5 II.8I 2.8o 9.0I 
45 4 12.27 2.80 9 ·47 95 4 10.26 2.30 7·96 
46 4 12 .25 J.'20 9 -0S 96 4 I I ·45 3·00 8. 45 
47 4 [ l .04 r.8o 9· 24 97 4 1 !.48 2 .90 s. 58 
48 4 12.44 3-40 9·04 98 6 IJ.so 5.20 8.30 
1; I 5 I2.,58 3·70 8 .88 99 4 11 .83 3·40 8.43 3 12. 01 J .20 8.81 100 4 IJ.04 4 .20 8.84 
Average .. . . . . . . . .... .. . ..... . ... .. . .. ..... .. . l i. 74 3. I8 8 .54 
t Mixed,-mean in g mixed whole and skim milk. 
t Sold as skim milk. 
§ Sold as cream. 
* The samples for the analyses given in this table were collected by a resident of 
H ull House and analyzed by Dr. Elizabeth Cook, of the Lewis Institute. ' . 
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TABLE II. 
Composition of samples of milk collected by Hull House during the 
spring of 1898.* 
OJ ~ .n ~ " ~ ~ . ~ I 
.n ... c 
~ c;$ c: OJ -OJ ~ 
·q; "0 E I O,E .a~ ·~~ ~ C...D :Sr:: ~0 E E ~0 00 c: ;J I= ~ I ·-~ <:<$ ;J oU) ~ -o <:<$~.!) ~::l 
I 
oU) 
-o I ~ <:<$ .o 
c)5c: u ~ ~ U)z 0 ... ~ -rnz E-t ~ E-t ~ I rn - I ~ 
Per Cent. p., c."'r'· c .. Pr. Ct. Per Cent. Per Cent.!Pr. ctrr. Ct. IOI JI.8I 3.2s s. 56 3·00 lSI I I. 8s 2.70 19· '.1 3 .30 I02 II.S2 2 ·3S 9 · I7 3·50 I 52 II. 70 J.os 8.65 J.I7 
IOJ II.I4 2.6o 8.54 3.00 I 53 10.94 2.20 8.74 3·29 
104 I2. IS 3·40 8.75 3. I9 154 10.13 I.JO 9.03 3.46 
105 I2. IS 3·25 8.90 _,.28 ISS 1 I .OJ 2.60 8 .43 3·41 
I06 . . .. . s.oo . ... .... I 56 II.S6 2.ss 18·7' J.o8 I07 Il.IO 2.00 9·10 3·44 .157 I I .69 2 ·7S .94 3·7S 
108 II.62 2.80 8.82 3·37 rsS IS ·4I 7.00 8-fi 3· 24 
I09 .. . . . s.oo .... .... I 59 II.33 z.ss 8.78 3·29 
I10 . .... 4·4S .... ••• 0 I6o II. 53 2.90 , 8.63 J.I6 
III I 1.45 2 .7s 8.70 3·34 I6I I2.05 3·40 8.6s 1 3.I9 II2 I I .4I 3.20 8.21 3 . 16 162 II.84 4· 10 ~ 7·74 2.86 
II3 II.68 3·30 8 .38 3.2I I63 12.26 3· 25 I 9·0I 3·31 
ll4 ..... 3·65 .... •• 0. I I64 II.70 2.ss I 8.Ss 3 · IJ IIS . .. .. 3·65 .... .... I65 10.91 2.so 8.4I 3·07 
II6 I2.08 3·35 8.73 3.22 I66 1 12.18 3·35 1 s.s3 3·32 
II7 •••• 0 10.40 . . .. .... I67 12.04 3.6o I 8.44 3· I9 
uS I I. 73 3.28 8.45 3·44 I68 I I .46 2.9.') 8.si 3·3I 
II9 I2.02 J.2.') 8.77 3·34 I69 9.88 0.90 8.98 3·42 
I20 II.S6 J.OO s.s6 3.22 I70 I2.76 4·05 8.6I 3·34 I2I II.54 2.75 8.79 3.2.3 I7I I2.47 4·00 8.47 3·:25 122 Io.Ss 2.20 8 .65 3·25 I72 I2.57 3·70 8.87 3·44 
I 2'J IJ. IS 3·35 8.83 3·29 173 I7. 13 9.20 7·93 3· 17 
I24 9·75 o.so 19· 2S 3·35 174 1l.OI 1.90 9. I I I 3. so I25 I I. 65 3 .00 8.6s 3. 16 1 7S I8.44· 9 ·95 8.49 3· I3 I26 I I .96 3·25 8.7I J.27 I76 I2 .o6 2.90 9· I6 3· so 
I27 I I .08 2.3s 8.7J 3·34 I77 I2 .70 4· 25 8 .45 3·3I I28 10.70 1.40 9·30 3·49 178 I2.68 3.8s 8.83 , 3.2S 
I29 9·52 o.6o 8.92 J.07 I79 I2.01 3.10 8.9I 3·53 
I30 I I .07 2.ss I 8. s2 3· I9 
I 
r8o I 1.91 3· IS 8.76 1 3.30 
I3I 9.62 I .00 8.62 J .20 181 9 · 22 o. 7S 8.47 J.02 
I32 ..... . 4.80 .. . . . ... 182 I2. 18 3·25 8.93 3·52 
I33 0 •• • • 3.so . ... . ... 183 9·53 0.90 8.63 3.22 134 • •• 0 . 3 .8o 1: 8:85 • •• 0 184 10.58 2.25 8.33 3.26 I35 I I. I 5 2.30 3·35 ISS I I . 57 2.6o 8 .97 I 3·44 136 I1 . .)7 2.30 9·27 3·29 186 II . I I 2.20 8.91 3·3I 
137 II .68 2.70 8.98 3· 29 187 II .83 J.OO I 8.83 3·47 IJ8 II .OI I.70 9·3' J.3u 188 10.75 2 ·45 8.30 2.92 139 II .6.~ 2.75 8.90 3·30 
I 
189 12.79 3.60 1 9.19 3.38 
I40 ro.88 I .65 9· 23 3·33 190 9·83 2. I3 7 . 70 I 2.62 
I4I 10.95 2. 2.) 8.70 2
·99 191 I0.86 2.85 8.01 2.81 142 I1.I8 I.s5 9·33 3·40 192 I I. I I 
I 
2.60 S.sr 3 .02 
143 10.38 o.8o 9·58 3.s6 193 12.86 3 ·95 8.91 2.95 
I44 I I. 75 2.35 9-40 I I94 II.I7 2. 18 8.99 3·07 .... 
If') II. I I 2.30 8 .8o 3. 2I 1 195 10.33 I.4.c, 8.88 3.12 
146 9 ·87 1.45 8.42 3·52 196 1I.I3 2.60 s.s3 3· 14 
147 12. 10 J.20 ·90 3·34 II 197 I3.o6 4· 10 
·96 , 3.2< I48 I2.66 3·95 8.7I . .. . I98 I 1.63 2.83 8.80 3 ·36 
1 49 I I. 77 2.45 9·32 J.6J j 199 13.85 4-48 9·37 3.58 
ISO 9·79 0.70 9·09 3·54 I 200 11 .43 2 ·45 8.98 3·32 
A,·erage ...... ...... . ..... . ......... .:..:....:...1 II .6r I 8. n I 3. 27 
*The analysis of these samples of milk was made by H S. Grindley and J. L Sam-
mis of the Department of Chemistry of the University of Illinois . 
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TABLE III. 
Composition of samples of milk collected by Lewis Institute during 
the winter ot 1896- 7.* 
~ ..: 
t1) .!..i - en w..; 
Q) ..: 
.....; 
- .n 
.....; 
_ili '"0~ _ ili Q) en ~ o...O u 1-o .... ~'"0 o...O 1-o 1-o ~'"0 :3~ E E ·- Q) ~ C):.::: ~ :..::::~ ~== E ·~ Q) ~ ..... ·-.... o..::l o .... o..::l o- ~ -o .... ~ ::l ~ 0 E-;cJ5 ~ [/)0 ;;:; ::l ~ 0 E-;cJ5 [J)O [/)z I: ifJZ ~ c 
Cent;;. P e r Cent. Pr. Ct. Per Cent. Cents. Per_ Cent Pr. Ct. Per Cent. 
t2o1 6 II .8 3·2 8.6 I 2<4 6 10.8 2.3 8.5 202 6 I I .6 2.9 8.7 245 6 9·5 2.5 7·0 
203 5 11.4 2 .8 8 .6 246 6 10 .6 2.4 8.2 
204 6 I3 ·3 4·8 8.5 247 s II . 2 3. I 8. I 
205 6 II.7 3·4 8.3 248 . 5 12 .0 3·5 8.s 
2c6 6 11.7 3·4 8.3 249 6 II .0 2.5 8.s 
207 6 II..) 3·0 8.5 2so 5 10 .4 2.0 8.4 
2o8 6 ' I4 ·9 6.4. 8.s 25I 6 10 . .) 2 .2 8.3 
209 6 II .8 3·6 8.2 :j:252 5 II.8 2.8 9· 0 
2IO 6 14 .8 6.4 8.4 . 253 6 9 ·8 I .6 8.2 
211 6 II. 2 3·0 8.2 254 5 II .6 3.0 8.6 
212 6 I I. 5 3·4 8. I 25s 5 I0.4 2 ·4 8.o 
213 6 I4·3 6. 2 8.r 256 5 II.7 2.,5 9·2 
214 6 12 .9 4 ·4 8.5 257 5 10.9 2.0 8.9 
215 6 I I. 7 3.2 8.5 2s8 5 II.9 3·5 8.4 
2I6 6 I1 .3 3.2 8 . I 
! 
259 5 I I . 6 2.8 8.8 
2I7 6 [ r.8 3· I 8·7 26o 5 II. 5 3.0 8.5 
2I8 6 II .5 3.0 8·5 26r s I I . 2 2 .9 8 .3 
219 7 13.0 3·4 9·6 262 5 10 .4 I. 8 8 .6 
220 6 II.7 3 ·0 8·7 263 5 I I . 5 2.7 8.8 
22I 6 I2 .0 3.3 8·7 ! 264 5 II.3 3 ·0 8.3 
222 6 II .6 2.8 8 .8 I 265 5 II.4 2.9 8.5 223 6 I3 . I 4 · 2 8·9 266 s II.3 3 · 2 8 . I 
224 6 II.2 I 2.6 8.6 267 s 11.5 3.8 7 ·7 225 6 Io.8 I 2.2 8.6 268 5 II. 2 2.9 8.3 
2~6 7 12.9 j 4 ·4 8·5 269 5 II . 2 3·0 8 .2 
227 7 II .8 3-4 8·4 270 6 10.5 2. I 8.4 
228 5 10 .8 2.2 8.6 27I 5 I2 .4 4 ·6 7·8 
229 6 I I . I 2.7 8·4 272 6 I I . 5 3 ·4 8. I 
230 I 5 II .2 3.0 8·2 273 6 II.9 3 ·7 8 .2 
23I 6 II· 5 3.2 8 .3 274 6 12.I 3 ·5 8.6 
232 7 12.8 4·6 8.2 275 5 II .0 2.2 8.8 
233 6 II . 2 2 .8 8 ·4 276 5 II.7 3 ·0 8 .7 
234 6 I I .0 2.4 8.6 277 5 II.3 2.7 8 .6 
235 6 I I .0 2.7 8·3 278 5 10 .6 2.2 8 .4 
236 6 10.5 2.9 7·6 279 s I I . 5 2.9 8.6 
237 6 II . I 3.0 8. I 28o 5 II.3 2.6 8 .7 
23tl 6 II .S 3·3 8·2 28I s 10 .9 2.0 8 .9 
239 s 11.5 
I 
3 · I 8 .4 252 s Il.6 2.8 8.8 
240 6 10.6 2.6 8·0 283 5 I2.2 2.8 9·4 
241 6 II .6 3.2 8·4 2 4 5 II.2 I .8 9-4 
242 6 I I. 3 3.2 8 · I 28s s I2 .0 3 ·3 8.7 
243 6 10-4 2.2 8.2 I 
Avera e .... .... .... • • •• • 0 ••••••••• •• 0 ••••• • • I 
' 53 3 .o8 8. 3 0 
* The milk for the analyses given in this table was collected and analyzed by· Dr . 
Elizabeth Cooke, of the Lewis Institute. 
t In samples•2or to 25 r the price of the milk when delivered is given. 
t In samples 252 to 285 the price of the milk when not d elive red is given . 
• 
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VARIATION. IN THE FAT CO TENT OF THE SAMPLES OF ::\IILK. 
In the following tables the amples have been arranged ac-
cording to their fat content into five classes : ( l) Tho e containi~1g 
less than 2 per cent of fat; ( 2 .) Those containing from 2 to 3 per 
cent; ( 3) Those containing from 3 to 4 per cent; ( 4) Those con-
taining from 4 to 5 per cent; (5) Those containing over 5 per cent 
of fat. 
TABLE I\r . 
Classification of samples of milk taken m Chicago, on the basis of 
th eir fat content. 
CLASS I - SAMPLES CONTAI ING LESS TlfA 2 PER CE T OF FAT. 
I 
3 
9 
IO 
I2 
16 
I7 
18 
23 
28 
39 
4I 
+7 
61 
63 
6s 
66 
67 
75 
84 
Cents. Pr Ct. Pr Ct. Pr Ct. Pr Ct. I Cents. Pr Ct.,Pr Ct.I Pr Ct. ,Pr Ct. 
5 9 . I I. 3 7 . 8 . . . . . . 90 4 I 0. 10) 1 · 00 1 9 · I ..... · 
3 10 · 3 I · 0 9 · 3 · · · · · · 124 · · · · · · 9 · 7 5 0 · SO 9 · 2 5 3 · 35 
2 8. 4 0. s 7 . 9 . .... ·I 128 . . . . . . lU. 701 I . 40 9. 30 3. 49 
6.7 I .o S· 7 . . . . . . 129...... 9·S2 o.6o 8.92 3.07 
3 7 ·8 0.6 7·2 .. ... . 131 ...... 9.621 I.OO 8.62 3.20 
3 10. 3 I . 0 9 . 3 . . . . . . I 38 . . . . . . I 1 . 0 1 I . 70 9. 3 1 I 3 . 30 
3 9·3 o.s 8.8 .... .. 14o ...... 10.88 I.6s 9 .23 3 .33 
3 9·6 1.2 8.4 .... .. 142 ...... , 11.181 I.8S 9·33 3·40 
5 9.8 1.7 8. I . .. . .. 143 ...... 10.38 o.8o 9.58 3.56 
4 8.7 1.0 7·7 ...... I46 ..... . 
1 
9.87 1.45 8.42
1
3.s2 
2 9 · 9 0 · 8 9 · I ,. · · · · · I SO · · · · · · 9 · 79! 0 · 70 9 · 09 3 · S{ 
S \ IO .S 1.0 9.6 ...... 1S4 ...... 10.13 I.IO 9.03 1 3·46 
4 I1.0 I .8 9·2 169 1"" .. J 9 :881 0.90 8 .98 3-42 
4 1 9·S 1 ·3 8.2 ,...... 174 ...... 11.01 1.90 9-II 3.50 
s 8.8 I.S 7 .'3 .. .. .. I81 ... ... 1 9.22 0.75 8.47 I 3.02 
4 9·4 I.6 7.8 1 ...... 
1 
183 , ...... 1 9·S3I 0.90 8.63 , 3.22 
- 3 9·S 0 . 5 9.0 .. .. .. I9.) ...... , 10.33 l.4S 8.88 3.12 
3 1 10.1 1.0 9.1 ...... 
1 
253 1 6 9.1:$0 1.00 8.20 . .... . 
5 II .2 1.9 9·3 I'..... 262 s I 10.40 !.80 I 8.60 1,. .. .. 
5 10. 5 1. 7 8. 8 .. .. .. 284 ) s I r . 20 I . So 9. 40 .... .. 
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TABLE IV--Continued. 
Classification of samples of milk taken m Chicago on the basi of 
their fat . content. 
CLASS 2 - SAMP L ES CONTA ININ G FROM 2 T O 3 PER CENT O F FAT. 
v ...: 
- 1J 
o....O 
E E 
~ ::l (J)Z 
4 
s 
29 
30 ~~- I 
37 
4S 
~~ I. 
s8 
62 I 
64 
69 
72 
73 
83 
8s 
86 
92 
93 
94 
9S 
97 
Cents . Pr Ct. Pr Ct.IPr Ct. Pr Ct. l' Cents. Pr Ct. Pr Ct.,Pr Ct.IPr. Ct. 
3 10.S3o 2.oo .So ...... r6o 1I.S3 2.90 8.63 3. 16 
S 9 . 20 2 . 00 7 . 20 · . . . . . I 64 I I . 70 2 . 8 S S . 8 S 3 . I 3 
4 S . 70 2 . 20 6 . SO . . . . . . I 6 5 IO . 9 I 2 . SO 8 . 4 I I 3 . 07 
5 6.2o 2.00 4.2o ...... I6S ..... . 11.46 2 .95 S.si 3-3I 
4 11.40 2.10 9.30 .... .. 176 .. . ... I2.06 2.90 9.I6 3·SO 
0 12.00 2 .90 9.10 ...... 184 ...... I0 . 58 2.25 S.33 J.26 
5 12.40 2.90 9-50 ..... . ISS . .. . .. II.S7 2.60 8.97 3·44 
5 I I . ~0 2. 70 9 . 10 . . . . . . IS6 ...... I I. I I 2. 20 S. 9I 3. 3I 
s I I. oo . 2. 20 S. So . . . . . . rSS . . . . . . ro . 7 5 2. 45 S. 30 2. 92 
s II .SO 2.90 S.90 .. .. . . I90 ...... 9·83 2 .I3 7·70 2.62 
5 n.so 2.6o 8.90 ... . _ . . 191 ... ... 10.S6 2.ss 8.oi 2.S1 
3 Il.SO 2.10 9.40 . .... . I92 . . .. . . 1I . II 2.60 S . .)I 3.02 
s I I . So 2 . So 9 . oo . . . . . . I94 . . . . . . I I . I 7 2 . I 8 8 . 99 3 . 07 
4 I2 .3c 2.8o 9.50 .. . .. . I96 .. . . .. 1r.r3 2.60 S .s3 J.I4 
4 12.00 2.S0 9.20 . .. ... I9S .. . ... II.63 2.SJ 8.80 3 .36 
4 11 .40 2.60 8.80 .. . . .. 200 .. .. . . II ·43 2.45 8.9S 3.32 
4 I J . 2C 2 . 90 8 . JO . . . . . . 202 6 I I . 90 2 . 90 8 . 70 . .... . 
2 Il.OO 2 .. IO 8.90 .... . . 203 5 11.40 2 .80 8 .6o . ... . . 
3 I0 .9C 2.30 .60 . . .... 222 6 II.60 2.So 8 .80 ..... . 
S I I . 20 2. SO 8. 70 . . . . . . 224 · 6 I I. 20 2. 6o 8. 6o .. ... . 
s n . sc 2.00 9 . so .. . ... 22s 6 10.8o 2.20 8.6o ..... . 
3 9. 6c 2. 20 7. 40 . . . . . . 228 S I~. So 2 . 20 8 . 6o .. ... . 
S I I . OC 2. SO 8. SO . . . . . . 229 6 I I. IO 2. 70 8. 40 ..... . 
s I0 .9: 2.so 8.40 ...... 233 6 Il.20 2.80 8.40 ..... . 
s II.20 2.50 8.70 . .. ... 234 6 11 .00 2.40 8.60 ... . . . 
4 II.70 2.8o 8.90 ...... 23S 6 II.OO 2.70 8.30 .. . .. . 
S I I . o ::_ 2 . 50 8 . .)0 . . . . . . 2 36 6 I 0 . 50 2 . 90 7 . 60 ..... . 
s I 1 . So 2 . So 9 . oo . . . . . . 240 6 I o. 6o 2 . 6o 8 . oo .. . .. . 
4 10. 20 2 . 30 7. 90 . . . . . . 243 6 10. 40 2. 20 8. 20 .. . . . . 
4 . I I . SO 2 . 90 8 . 60 . . . . . . 244 6 I 0. 8o 2 . 30 S. 50 ..... . 
102 ...... IL.s2 2.36 9.I6 3-so 24s 6 9.50 2 . 50 7 .00 ..... . 
103 
1 
...... Il.I4 2.00 8.44 3.00 246 6 10.60 2.40 8.20 ... .. . 
107 II . 10 2 . 00 9 . I 0 3 . 44 249 6 I I. 00 2 . SO S . SO . . ... . 
108 1 •• • ••• II.62 2.8o 8.82 3-37 2so S ro.4o 2.00 8.40 . .... . 
III ...... 11.45 2.75 8.70 3·34 2SI 6 10.SO 2 . 20 8.30 ... . . . 
UI . ..... rr.s4 2.75 8.79 3.23 2S2 s I I. 8o 2 .So 9.00 ..... . 
I22 ...... 10 . ~ 5 2 .20 8.6s 3.2s 2ss s 10. 4o 2. 4o 8.oo .... . 
I27 1 • • •• • • II.ob 2.35 8.73 3-34 256 S 11.70 2.50 9.20 . . ... . 
130 1· . . . .. I I. 07 2 . S S 8 . 4 2 3 . 19 2 S 7 S I0 · 90 2 . 00 8 . 90 . .... . 
I35 .. . ... II.1S 2 .30 8.8s 3.35 2S9 S 11.60 2.80 8.80 .. .. . . 
I36 . ..... 1I.S7 2.30 9.27 3.29 261 S II.20 2.90 8.30 ..... . 
I37 . . . . . . ti. 6~ 2. 70 S. 98 3. 29 263 5 r I. so 2. 70 8. So ..... . 
139 ...... rr .6s 2 . 75 8.90 3-30 265 5 II.40 2.9Q 8.so ..... . 
I4 I . . . . . . I0 : 9 S 2 . 2 5 8 . 70 2 . 99 268 .'j I I . 20 2 . 90 8 . 30 ..... . 
IH ...... II ·75 2.35 9 ·40 . .. ... 270 6 10 . .)0 2. IO 8. 40 . .. .. . 
145 ...... II .II 2.30 8.81 I 3.2I 27S 5 11.00 2.20 S.So ..... . 
149 ... ... II.77 2.45 9.32 3.63 277 S II.30 2.70 8.6o ..... . 
ISI ..... . II.S5 2 . 70 9·IS 3 . 30 278 s 10.6o 2.20 8.40 ..... . 
I 53 1.· ·. ·. ·. ·. ·. I0. 4 2 · 20 8. 74 3. 29 279 5 II . .)0 2 . 90 8. 6o ..... . 
ISS I I .031 2.6o 8 .43 3-41 280 s 11.30 2.60 8.70 . .... . 
156 1 Ir .s6 2.8s 8.71 3.0S 281 5 10.90 2.00 8.90 ... .. . 
157 . I1 .691 2 . 75 8 .. 84 3·7S 282 5 I1.6o 2.80 8.80 ..... . 
---=T5:.:..9_ 1_: _::_:_:_:_ri_.--'33 2 . SS 8.78 3.29 283 S 12.20 2.So 9.40 ... .. . 
' 
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TABLE IV- Continued. 
Classification of samples of milk taken m Chicago on the basis of 
their fat content. 
CLASS 3-SAMPLE CONTAINING FROM 3 TO 4 PER CENT OF FAT. 
s 
I I 
20 
zs 
35 
40 
44 
46 
4s 
49 
so 
52 
53 
54 
57 
59 
70 
7I 
87 
89 
96 
99 
IOI 
104 
105 
II2 
I IJ 
II4 
I15 
II6 
II8 
I19 
I20 
123 
I25 
!26 
I33 
I34 
I47 
I4S 
152 
161 
163 
166 
167 
v ..... : 
- v o.,..O 
6 6 
<':! :::l (f)z 
Cents . Pr Ct. Pr Ct. Pr Ct. Pr Ct. 
4 Iz.6o J.so 9.Io .... .. 
4 I 2 . JO 3 · 40 S . 90 ..... . 
3 I 2 · 70 3 · SO 9 · 20 · · ... . 
S I 2 · JO 3 · 00 9 · 30 · · · · · · 
S I 2 . 50 3 . 00 9 . .)0 ..... . 
4 I 2 . oo 3 . 40 S . 6n ..... . 
S I 3 . 20 3 · 90 9 . 30 ..... . 
4 I 2 . 30 3 . 20 9 . 10 ..... . 
4 12 . 40 3 . 40 9 . 00 .. . .. . 
5 J2,60 
3 12 .00 
5 I2.6o 
4 I2 .SO 
5 I I . TO 
4 12.20 
3 I1.SO 
5 II.60 
2 I2 .00 
5 II. 70 
4 Il.JO 
4 II.SO 
4 I r.So 
...... I I. SI 
I2.IS 
I2.I5 
I I. 4I 
I I .6S 
12 .'oS 
I I. 73 
I2.02 
II.S6 
12. IS 
I 1.65 
II .96 
I2 . 10 
I2.66 
.. .. .. , I I. 70 
.... .. I2 .0S 
.. .. .. , I2. 26 
...... I2 . IS 
.. .... !2 .04 
3. 70 s. 90 . . . . . . 205 
3 . 20 8 . 8q . . . . . . 206 
3 . 30 9 . 30 . . . . . . 207 
3.8o 9.00 .. .. .. 209 
3 . 6o 7 . so ...... J 2 II 
3 . 20 9 . 00 . .... . i 2 I 2 
3· 10 8.70 ...... 215 
J.OO S.6o ...... 2I6 
3 · 50 8 . SO . . . . . . 2 I 7 
3 · 40 S . JO · . . . . . 2 IS 
3-70 7 .60 ...... 219 
3.00 S.so . .... . 22o 
3-40 s.40 . .... . 22I 
J.2S S. 56 J.OO 227 
3 -40 S.7s 3-I9 1 2JO 
J.2S 8.90 J.28 2JI 
3.20 8.2I 3 · I6 237 
J.JO 8.3S J . 2I 23S 
H! -~ 7~ ~:;; 1 ~!! 
J.2S S-45 3·44 247 
3 . 2 5 8 . 77 3 . 34 248 
J.OO 8. 56 3.22 2s4 
3-35 S-73 3 · 29 zsS 
3 . 00 S . 6 5 3 . I 6 260 
3·25 S.7I 3·27 ,, 264 
3· so ............ ,1 266 
3. So . . . . . . . . . . . . 267 
J.20 8.9::> 3-34 1 269 
3-95 S.7I ...... 273 
3.os s.6s 3.17 !1 273 
3 .4o S.6s 3. I9 274 
3 · 2 5 . 9 · 0 I 3 · 3 I 27 
3 -35 I S . 73 3 -32 285 
3 . 6o S . 44 3 . 19 
Cents. Pr Ct. Pr Ct. Pr Ct.!Pr Ct. 
. ..... I2.57 3-70 S.S7 3·44 
. ..... I2.68 3-Ss 8.SJ J.2.) 
...... I2 .01 J.10 S.91 3·53 
. . . . . . I I . 9 I 3. I 5 8. 76 3 · 30 
...... I2.I8 3-2S S.93 3·52 
...... II .83 J.OO 8.S3 3·47 
.... .. I2 .79 3·6o 9· I9 3-38 
...... I2 .S6 3 -95 S.91 2.92 
6 I I I . 8o 3. 2CJ S. 60 .. .. . . 
6 I I . 70 3 . 40 I s . 30 .. ... . 
6 I I . 70 3 · 40 8 · JO · · · · · · 
6 I I . SO 3 . 00 1 S · 50 · · · · · · 6 I I . 8o 3 . Go ' S . 20 . .... . 
6 I I . 20 3 . 00 S . 20 ..... . 
6 I 2 . so 3 . 40 9 . 10 I" .. .. 
6 I 1 . 70 3 . 20 8 · SO .. ... . 
6 I I. 30 3. 20 8. IO ..... . 
6 II . So J 3. 10 8. 70 • .... .. 
6 I I . 50 3 . 00 8 . SO ..... . 
7 I 3 · 00 3 · 40 I0 . 60 ..... . 
6 I I . 70 3 . 00 S . 70 ..... . 
6 I 2 . 00 1 3 . 30 8 . 70 ..... . 
7 I I . So 3 . 40 10. 6o .. ... . 
5 I I . 20 3 . 00 S . 20 ..... . 
6 I I . so 3 . 20 s . 30 I· . .. . . 
6 II . IO 3.00 8.10 ..... . 
6 I I · 50 3 . 30 S . 20 ..... . 
5 I I . 50 3 . 10 8 . 40 .. .. . . 
6 II . 6o 3 . 20 8 . 40 1 .. .. .. 
6 I I . 30 3 . 20 S . I 0 . . . . . . 
.) I I . 20 3 . IO S . IO . . . .. . 
5 I 2 . 00 3 . 50 8 . SO .. .. . . 
5 1 II .60 J .OO S.6o ..... . 
5 1 I' 90 3 . 50 8. 40 ..... . 
5 I I I . SO 3 . 00 S . 6o · ... · . 
5 I I . 30 3 . 00 S . 30 ..... . 
5 I l . JO 3 . 20 S . I 0 . ... . . 
5 I I . so 3 . So 7 . 70 ..... . 
S I I . 20 3 . 00 S . 20 ..... . 
6 I I · 50 3 · 40 8 · I0 · · · · · · 
6 I I . 90 3 . 70 8 . 20 ... .. . 
6 I 2 . I 0 3. 50 8. 60 ..... . 
5 I I . 70 3 . 00 8 . 70 . .... . 
s I I2 .00 3.30 s.70 ..... . 
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TABLE IV - Continued. 
Classification of samples of milk taken in Chicago, on the bas is of 
their fat content. 
CLASS 4- AMPLES CO TAINING, FROM 4 TO 5 PER CENT OF FAT . 
Q) ...: 
.... c: l ...: .... (/) ~ c: Q) ~ "' (/) ...; Q) Q) Q) Q) ~ 00 Q) _ Q) o..'2 c: o..'2 c:: o.,..C CIS"O "0 (1;! ·~ -g E O,..c 13~ ~~ ·~ -g E E E 'l) CIS c;:= ~ :.=~ ::s E E 'l) 
(1;! 
o- ~ 0+-' ::s :s u ::s ~r55 o ..... t>! ..C u ::s t-ic)5 (1;! CIS..C CIS ·.:o [/)O (1;! (1;! ::s ·.:o (f)o [/)z ~ :.J - [/)z ~ u ~ 0... c: < 0... c:: 
Cents. Pr Ct . Pr Ct. P~ Ct. Pr Ct. Cents Pr Ct. Pr Ct. Pr Ct. Pr Ct. 
6 5 I2.90 4·00 s.90 ... . . . 132 .. . . . . . .. . .. 4.So . ..... . . . ... 
22 4 I3·6o 4·00 9.6o .. . . .. r62 .. . .. . II .S4 4 · 10 7·74 2.S6 
3I s 13 ·90 4 .. 20 9·70 .. .. .. 170 ...... I2.66 4 ·05 S.6I 3'·34 
34 
-
5 13.10 4 · 10 9.00 . .. . .. 171 ...... 12 .47 4·00 s.47 3·25 
43 4 14.00 4.20 9 .So . .. . . . I77 .. .... 12.70 4·25 s. 45 3·31 
6o 4 13.10 4·50 8 .60 . . .... 1 97 •••• 0 0 I3 .o6 4 · 10 S.96 3.2I 
7S 5 12 . 10 4 ·00 S. I O ... . . . I99 .. ... . r 3 .s5 4·4s 9·37 3 ss So 4 13 . 20 4 ·50 S. 70 •• •• 0. 204 6 13.30 4.So S. so .. .. . . 
Sr 5 12.70 4 ·00 8.70 . . . . . . 2I4 6 I2.90 4·4° S.so ...... 
9I 4 12.So 4· 00 S.So 
:: : I 
223 6 I3 . IO 4.20 S.9o ••• • 0. 
roo 4 I3 .08 4·00 S.8o 226 7 12 .90 4 ·40 8.so ...... 
ro6 . .. . .. . . . . . 4·4° . .... . . ... .. 232 7 12 .80 4 .60 S.20 . ..... IIO ...... . .. . . 4 ·45 . . .. . . 27I 5 I2 .40 4 .60 7 .8o . .. .. . 
TABLE IV- Cont inued. 
Classification of samples of milk taken in Chicago, on the bas is of 
their fat content. 
CLASS 5 - SAMPLES CO TAl I G OVER 5 PER CENT OF FA T. 
Crnt . Pr Ct. Pr Ct. Pr Ct. Pr Ct. 
2 5 I 3 . 40 5 . 00 8 . 40 ... . . . 
7 5 I 4 · 30 8 · 30 6 . 00 .. ... . 
2 I 6 I 4 . oo 6 . 30 7 . So ..... . 
2 7 5 I 4 . 70 6 . 40 S . 30 ..... . 
33 S 13 . 8o 5 . oo S . So ..... . 
38 5 I 6 . 30 S . 20 8 . IO .. . . . . 
55 5 r S. 20 7 . so 7 . 6o .. .... . 
68 6 13 . 70 6 . 00 7 . 70 .... . . 
7 4 s 14 . 20 6 . 00 8 . 20 ..... . 
76 s I 4 . So 6 . su 8 . 30 . .. . . . 
77 s I4.20 6 . 00 8.20 .... . . 
79 I 6 I 3 · 50 .) · 00 s · .)0 · . · . · · 
S2 
8S 
98 
I09 
117 
rs8 
I73 
I75 
208 
2IO 
213 
Cents. Pr Ct. Pr Ct. Pr Ct. Pr. Ct. 
6 14. IO 5.70 S. 40 .... .. 
3 14 . 20 6. 00 8. 20 .. ... . 
6 13 . so 5 . 20 8 . 30 ..... . 
. .. ...... .. s.oo .... ...... .. 
. .. . . 10 .40 
IS ·48 7 .00 
17. r3 9 . 20 
I8·44 9·95 
6 14 ·90 6 .40 
6 14. So 6-40 
6 I4·30 6.20 
8. 48 
7 ·93 
s .49 
s.so 
s .40 
7 ·70 
Y ARIATION IN THE COMPOS ITION OR QUALITY OF P U RE MILK. 
The composition of pure milk varies . The b utter fat is the 
most changeable constituent of milk and, as a rule, the p er cen't of 
solids not fat is quite uniform. The chemical composition is in-
fluenced by a variety of conditions. The chi ef of these conditions 
are the individuality of the cow, the methods of feeding and hand-
ling, and the length of time s ince calving . 
/ 
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As a result of all American analyses, normal milk may be said 
to have the following average composition: 
Per cent. 
Water ...................................... 87.00 
Total so lids . ........ ....... .. ... :........... 13 .oo 
Solids not fat.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. oo 
Butter fat. ... ........... .. .......... ....... 4.00 
Casein and albumen......... . ....... ...... .. 3. 30 
Milk sugar.. .... .. .. ... .... .... . .. .... .. ... 4 ·95 
Ash ............. .'. ........ . ........ ...... . . 0.75 
l\Iost of the states and many· cities have a legal standard for the 
composition of milk, and any falling below this standard are re-
garded as adulterated . The standard adopted seldom requires more 
than 12.5 per cent total solids and 3·5 per cent fat. The milk 
standard for the city of Chicago is I 2 per cent total solids and 3 per 
cent fat. The milk standard for Massachusetts is 13 per cent total 
solids and 3·7 per cent fat, except for May and June; for Minnesota, 
total solids 13.0 per cent, fat 3.50 per cent. The standard for De 
Moines, Io:va, is I 3.13 per cent total solids and 3.50 per cent fat: 
Philadelphia, Pennsylvania, total solids 12.00 ,per cent and fat 3.50 
per cent. 
ADULTERATION OF MILK. 
The most common adulterations of milk are the addition of 
water and the remoYal of part of the cream. Sornetimes kim milk 
is mixed with milk of good quality to make a medium grade; this 
practice amounts to exactly the same .as removing part of the cream. 
The detection of these achilterations is rendered possible by the fact 
that the removal of cream reduces the per cent of fat while the p r 
cent of solids not fat in the milk remains practically the same. On 
the other hand, the addition of water reduces the per ce nt of both 
butter fat and solids not fat, and in proportion to the amount of 
water added. In order to detect adulteration it is nece sary to de-
termine the fat and the total solids. By subtracting the former from 
the latter we obtain the olid not fat. Milk containing less than 9 
per cent of solids not fat are suspicious, and those containing less 
than 8.5 per cent are probably watered. If either the fat or total 
solids are below the legal standard, the milk must be considered 
ad u 1 terated. 
OST A 1 D NUTR1TI\'E VALUE OF l\<IILK. 
Milk contains all of the ingredi·ents needed for nourishment an<.l 
is well adapted for use as food. t the pri ce ordinarily paid for it, 
in our large citi es, it i a food of r·easonable cheapness if it is of good 
quality . Howe\' er, as supplied to the consumer it is liable to vary 
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greatly in its percentage composition . The variat ions are so great 
as to make it entirely possible that one customer .may pay nearly 
twice as much as ~mother, for the same amount of nutrients, when 
both buy it at the same price per quart. This has been shown by 
Prof. Voorhees in Bulletin No. 35 of the Office of Experiment 
Station of the U . S . Department of Agriculture . That this is true 
in the above analyses may be shown as a re ult of the data given in 
Table II. Milk No. r8r contains 9.22 per cent total so lids, and since 
one quart of milk weighs about 2.15 pounds, it would require 5.05 
quarts of thi milk to give one pound of total solid s,- that is one 
pound of food material. These 5.05 quarts wou ld cost 2 S cents. In 
sample No. 175 there is r8.44 per cent total sol ids, and it would re-
quire only 2.5 quarts to give the same quantity of food material, and, 
since the price was the same per quart, the same amount of food 
would. cost_ only 12.5 cents. Further: mi lk No. 175 not only fur-
nished total solid s at one-half . the cost per pound, but it also gives a 
prod uct much richer in "fat, wh~ch ha about two and one-fourth 
times the power of upplying the body with energy and muscular 
force than do the other solid present in the milk. Further, sample 
~ o. 1 75 is far more unusual than sample No. 18 r. The subject of 
the cost and composition of milk is. treated at further length in 
Farmers' Bulletins Nos. 42 and 74 of the Office of the Experiment 
Stations. 
Again,--in roo pound of the first milk above, the consumer gets 
9.22 pound of food, whi le in the econd milk 1~.44 pounds of food 
is obtainel· . There is no justice in a system of selling milk by 
which the consurn er map get either 9.12, or in so-me cases even 18, 
pounds of food at the same price. 
As has been . tated the principal variation in the composition of 
pure milks is due to the variation in the proportion of fat which they 
contain. Further, it i also true that if this proportion of fat be 
altered either by the add ition or the removal of cream, the propor-
tion of other solids in the milk i but slightly changed . It is there-
fore clear that by a skillful use of the centrifugal separator the milk 
dealer is able to furnish milk of any desired per cent of fat while the 
percentage of solids not fat would be practically constant. For 
example, if a dealer has milk w.hich shows 4 .50 per cent of fat and a 
+OO per cent milk is desired, he may add skim milk- not water- to 
the milk having the higher content of fat. It only requires a slight 
calculation to show the quantity of skim milk to add to a known 
quantity of the original milk. If on the other hand the dealer's 
milk shows only 3.50 per cent of fat, and he desires a 4.00 per cent 
milk it wi ll he necessary for him t.o run a portion of the milk through 
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a separator and return the cream to the main part. ln this manner 
a milk of 4.00 per cent or in fact any desired per cent of fat may be 
obtained. In this connection it is well to remember that the actual 
value of milk for nourishment depends not only upon the fat, but 
also upon the carbohydrates and especially upon the protien which 
it contains, and for that reason even skim milk has a very consider-
able nutritive value. 
DISCUSSION OF RE ULT OF ANALYSE . • 
In the 87 samples of whole milk, collected and ana.,lyzecl by Hull 
House, (Table I) the variation in total solids ranges from 6.24 to 
16.28 per cent, a difference of 10.04 per cent. The Yariation in fat 
ranges from 1 to 8.3 per cent, a difference of 7·3 per cent. The 
variations in solids not fat ranges from 4.2 to 9.8 per cent, a dif-
ference of 5.6 per cent. The average composition of the 87 amples 
sold as whole milk is as follows: Total solid I 1.98; fat 3-40; olids 
nat fat 8.54 per cent. It will be noticed that the average composi-
tion of the whole milk is far below the commonly accepted average 
composition of normal milk given above. 
However, a more striking fact of the analyse is the great va-
riation in the composition which indicates that many of the samples 
are not pure whole milk. In many of the samples, the content of 
solids and fat is so low as to shqw conclusively that they have been 
adulterated. For example, samples os. 8, 13, 14, and a few 
others, have evidently been adulterated by the addition of water; in 
amples Nos. 41, 47, 75, and many othc:-rs, the cream has been par-
tially removed. In other cases it is ea y to see that the milk has 
been both skimmed and · watered. Of the 87 samples sold as whole 
milk, 39, or 44.83 per cent, ontained le than 3 per cent of fat 
which is the minimum amount fixed by law to be contained in milk 
sold within the limits of the city of Chicago. 'I'he same onlin ance 
fixes the amount of total solids for standard milk as 1 2 per cent, 46 
samples, or 52.88 per cent of the whole milk, have less than this 
amount of sol id s. Of the 37 samples, in which the fat content falls 
below 3 per cent, three (Nos. 14, 73 and 85) were undoubtedly adul-
erated by adding water, and two (Nos. 58 and 85) were probably 
watered. In six cases ( ~ os. r, 28, 23, 61, 63 and 65) the milk was 
both skimmed and watered, and two (Nos. 8 and 13) were watered 
and probably skimmed. In all the other cases the indications are 
quite conclusive that a part of the cream had been removed from the 
milk, and qnite a number of them contained such a low per cent of 
solids not fat that they shovved evidence of being watered to a cer-
tain extent. 
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Eleven samples was sold as skim milk, and of these (Nos. 9, 
lO and 12) were adulterated by adding water. Of the 87 samples 
of whole milk old, only 41 samples, or 47.13 per ceRt, may be con-
s idered as .legal according to the city ordinances. Comparing these 
41 sample of whole milk with the average composit ion of normal 
milk given above, only 22 are up to the average in their content 
of ·both fat and olid . 
I_n the roo samples of milk collected from Hull House Dis-
trict and analyzed by the Department of Chemistry of the 
University of Illinois, (Table II) the variation in total solid s 
ranges from 9·22 to 'r8.44 per cent, a difference of 9.22 per cent. 
The variation in fat ranges from 0.5 to 10.40 per cent, a differ-
ence of 9.90 per cent. The solid s not fat vary from 7.70 to 9.58 
per cent, a difference of 1.88 per ce nt. A ll of these 1oo samples of 
milk were sold a whole milk. In 91 samplt:;s the average per cent 
of total sol ids was r 1.61 per cent, and the average per cent of solid s 
.not fat was 8.77. The average per cent of fat in the roo samples 
was 3.04, and the average per cent of casein in 89 samples was 3.27 . 
Although these samples of milk were collected and analyzed two 
years aft~r the study made by Hull House, the quality of the milk 
furnished to the consumer in Chicago has not improved although 
the character of the adulteration has somewhat changed. Here 
again it will be noticed that the average composition of the milk 
examined is decidly b low the average of normal milk given above, 
and in many cases the milk has been adulterated to a surpris in g de-
gree, being much below the standard according to the city ordinat1ces. 
As before, in many of the samples, the content of solids and fat is 
so low as to show conclusively that they had been adulterated. Of 
the 100 san1ples sold a whole milk, 55 samples, or 55 per cent, 
contain le s than 3 per cent of fat, and 65 samples, or 65 per cent, 
have less than I 2 per cent of totat" solid s. 
Of the 55 sample in which the fat content falls below 3 per 
cent, one, (No. 190) was probably both watered and skimmed, and 
eight, (Nos. 103, 130, q6, 155, 165, r8r, 184, and r88) were skim-
med and probably watered to a certain extent. One sample, 
(i'lo. 19 I) was wat reel, and in all the other cases a part of the 
cream had evidently been removed. Of the roo samples sold as 
whole miik, only 34 samples, or 34 per sent, ~ay be considered 
as legal according to the city ordinances. Comparing these 34 
samples of milk with the aver<;tge composition of normal milk given 
above, ro are up to the average in their content of both fat and solids. 
In these last two comparisons, in case the fat is above the required 
and the total solids were not determined, such samples were con-
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sidered as containing 12 or 13 per cent solids, as the case may be. 
The character of the adulteration of there samples differs from 
those analyzed by Hull House and The Lewis Institute. There is 
not so much rnilk adulterated by the addition of water, however, 
there is apparently more skimming of the mille Of the r 72 samples 
of whole milk examined in the winter of r896- 97, 2 r samples, or 
12.2 I per cent, were certain! y adulterated by the addition of water, 
while of the roo samples analyzed in the spring of r898 only two 
samples, or 2 per cent, can be considered as surely watered. That 
there is more skimming is shown by the fact that 55 per cent of the 
milk examined in 1898 contained less than 3 per cent of fat, while 
of those analyzed in 1896-97 only about 46 per cent contained less 
than 3 per cent of fat. 
Of the 85 samples of whole mdk, collected and analyzed by the 
Lewis Institute, (Table III), the variation in total solids ranges 
from 9·5 to 14.9 per cent, a difference of 5·4 per cent. The fat 
ranges from r.6 to 6.4 per cent, a difference of 4-8 per cent. The 
solids not fat vary from 7 to ro.6, a difference of 3.6 per cent. The 
average composition of the 85 samples, all of which were sold as 
whole milk, is as follows: Total solids I I ·53; fat 3.08; solids not 
fat 8.30 per cent. 
Although it was supposed that the intelligence and standard of 
material- comfort of the commr;nity from which these sarnples were 
collected, would, in the rnain, lead to a choice of milk of a fairly 
good quality, it is plain to see from these analyses that the average 
composition of the milk furnished to this district is no better, in fact 
in some respects is poorer, than that supplied to the Hull House 
district. Howevsr, there is not so much milk of a decidedly poor 
quality supplied to this district. That this is true will be seen from 
the following data: Of the 85 samples of milk, 40 samples, of 47.06 
per eent, contain less than three per cent of fat, and 70 samples, or 
82.35 per cent, have less than I 2 per cent of total solids. However, 
of the 40 samples which contai.n less than 3 per cent of fat, only 3, 
or 3·53 per cent, contain less than 2 per cent, while out of rR7 
san1ples of whole milk analyzed from Hull House district, 27 samples, 
or 1 4·44 per cent, contain less than 2 per cent of fat. 
Of the 40 samxles which contain less than 3 per cent of fat, 
one, (No. 253) w_as wetered and skimmed. In 6 samples, (No. 235, 
236, 240, 245, 26r, and 268) the milk was watered, and 3 samples, 
(Nos. 243, 255, and 246) were wa~ered and probably skimmed . Six 
samples, (Nos. 229, 233, 250, 25.1, 270, and 278) were skimmed and 
probably watered. In all other cases the milk had been skimmed. 
Of the 85 sarnples sold, only IS may be considered a legal ac-
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cording to the city ordinnnce. Compa-ring these 15 samples of milk 
with the average composition of normal milk given above, 5 are up 
to the average in their content of both fat and solids. 
If we divide this set of samples into those delivered and those 
obtained from shops we find a notable difference in the fat content; 
of the 51 samples obtained from wagons, I 9, or 37 per cent, contain 
less than 3 per cent fat, and 41, or 8o per cent, · contain less than 3·5 
per cent of fat, while of the 34 samples obtained from shops 2 r, or 
6r per cent, contain less than 3 per ceut of fat, and 29, or 85 per 
cent, contain less than 3·5 per cent of fat. 
The milk obtained from shops was, in a few cases 1 obtained 
from shops dealing exclusively in dairy supplies, but for the ~1ost 
part it was obtained from bakeries, nearly all of which, in. the par-
ticular neighborhood, keep milk and cream for sale. It was possible 
to ascertain in nearly eveq case from what dairy the bakery was 
supplied, and it frequently happened _ that the milk from the dairy 
had already been tested. Wheneve~, in these cases, the milk from 
the bakery showed an abnormally low fat content it nearly always 
happened that the amount of fat was less than the amount contained 
in the milk. sold from the wagons of the dairy. For example : Nos. 
8 and 64, which are milk from the same dairy, show a difference of 
3·4 per cent in their fat content. The marked inferiority of the 
milk sold in the shops over that sold from the wagons of the dairy 
is probable to be explained by the fact that the bakers have not 
generally regular customers, but are, for the ·most part, called upon 
to supply accidental deficiencies in the regular supply of milk. Their 
custom is dependent not so much upon the choice of the customer as 
upon the accident of nearness, and, this being the case, the baker is 
particularly susceptible to the temptation to remove cream from his 
milk for purposes of sale or for use in his shop. Apart from the 
effect upon his trade, he can do this with much greater impunity 
than the dairyman _who sells milk from his wagon, for he takes the 
milk from a can invisible to hi customer. It is thus easy for him 
to mix "skimmed" rnilk, taken from a can so labelled, with whole . 
milk, without having anything in his shop which renders him liable 
to the penalty imposed for the sale of "skimmed" or adulterated 
mille 
Of the 272 amples of milk which have been examined and 
which were sold as whole milk, the Yariation in total solids ranges 
from 6.24 to r8.44, a difference of I 2.20 per cent. The variation in 
fat ranges from 0.5 to 10.40, a difference of 9.90 per cent. The 
solids not fat vary from 4.2 to ro.6, a differe·nce of . 6.4 per cent. 
The average per cent of fat in 272 milks is 3· I 7. In 263 samples 
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the average per cent of total solids is I 1.7 1 an·d the average per cent 
of sohds not fat is 8. 54· 
Of . the 272 samples, 134, or 49.26 per cent, contain les than 3-
per cent of fat, and r81, or 66.54 per cent, contain less than 12 per 
cent of total solids. Of the 272 samples sold as whole milk on ly 
90, or 33.09 per cent, mav be considered as legal according to the 
city ordinances, and 235, or 86.40 per cent, are below the average of 
the American analyses of whole mille In other word ; two-thirds 
of the milk sold was adulterated or below the low requirements of 
the city. 
The samples of abnormally high per cent of fat, that is those 
above 6 per cent, were 'probably cases where there was carele sness 
in mixing the milk and the supplies which were obtainetl were taken 
from the top of the can or more probably were the last portions 
withdrawn from the bottom of the can after it had stood for a time 
with but little disturbance. The milk peddler m- dealer hould be 
held responsible for this carelessness and should take more care in 
mixing, for the customer who would be served from the bottom of 
the can would have milk which was corresponding! y low in quality. 
There can be no sufficient reason g·iven for the remarkably 
poor quality of the milk furnished the city of Chicago for it is situated 
in one of the finest dairy regions of the world . - The land is rich 
and furnishes the best pasturage antl cattle foods possihle, and more 
than that, there are as fine herds of cattle to be found in the region 
surrounding Chicago as there are to be found anywhere. Notwith-
stand in g these favorable circumstances. the milk supply of Chicago 
is far below that ...... furnished many of ou 1· eastern cit ies, in which in -
vestigations similar to th('se have been made. 
In New Brun wick, Newark, Trenton and Camden, four of tl:-e 
large cities in New Jersey, the average of ro8 samples of milk col-
lected and analyzed as above, was as follows: Total olids 12.97 
per_ cent; fat 4,1 3 per cent; solid s not fat 8.84 per cent. 
In Boston, the law creating a legal standard of 13 per cent total 
. solids aqd 9·3 per cent solids not fat, except three month during the 
spring and summer when the requirements are total solid L 2 per 
cent a nd solids not fat 9.00 per cent, is well enforced, and milk in 
the market usually ranges well above the standard . 
In Providence, Rhode Island, the average of 71 samples of milk 
analyzed by the milk inspector of the city is as follows: Total solid s 
I 2.40 per cent; fat 3.70 per cent; solids not fat 8.72 per cent. Other 
imilar cases cou ld be given show in g that the milk supply of many 
of the eastern cities is rnuch better than tl;at of Chicago. 
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SUMMARY OF ANALYSES OF 272 . SAMPLES OF WHOLE MILK FROM 
CHI C AGO. 
Per Cen t.tP e r Cent. P e r Cent. 
Below 2 per cent of fat. ....................... . 
Between 2 and 3 per cent of fat. .......... .... . 
Between 3 and 4 per cent of fat ................ . 
Between 4 and 5 per cent of fat. .. . .. . . .. .... .. . 
Above 5 per cent of fat . ... ..... .. .... . ....... . 
Containing less than 3 per cent of fat ... . .. .... . 
Containing 3 per cent or more of fat. ... .. ..... . 
Containing less than 12 per ce nt of tota l o lid s .. 
Containing 12 per cent or more of total solids ... 
Containing le s than 3 per cent of fat and less 
than 12 per cent total so lids .. ......... ... . . 
Containing 3 per cent or more of fat and 12 pe r 
cent or more of solids . . ...... . ......... . ... 
1 Belo\v average of American anaiyses . .. .. .. .. . 
GENERAL. MMARY. 
l2 .65 r6 .oo 3·53 
32.18 39-00 43·53 
25.29 31.00 42.35 
12.64 9 ·00 7.06 
17 .24 5·00 3 · 53 
44·83 ss.oo 47 ·06 
55-17 45·00 52·94 
52.8 65.uo 82.35 
47-12 35-00 17.65 
47 · 1 3 
74·7 2 
66.00 
34·00 
90.00 
82.36 
17 .64 
Y4. 12 
The rest1lts of this study shows conclusively that the milk sup-
ply of two district o_f the city of Chicago is of a very inferior 
quality. It is also quite probable that the milk supply of the whole 
city is no better than indicated by the results given here. 
That the milk is in many cases adulterated eithe r by the addi-
tion of water, o r by the removal of cream, or by both the addition of 
water and the removal of cream there can be no doubt. 
It is evident th at an examination of the milk sold to consumers 
may furnish better evidence of the quality of the milk supply than 
the aualy es of milk now obtained for official inspection. 
A more thorough examination of the milk s upplied to the con-
cumers should be made, and the ordinances relating to the quality of 
the milk should be more rigidly enforced. 
Further, the milk tandard of the city of Chicago shou ld be 
raised . With the low standard now adopted it is a well known fact 
that much milk of even average composition may be, and undoubt-
edly is, adulterated, .and still does not fall below the requirements of 
law. A standard requiring 12.5 per cent total solids, 3·5 per cent 
fat, and 9 per cellt of solids not fat, would be considerably more 
valuable than our present standard and would do no injustice to the 
milk producers of our ri ch prairie farn1 s. 
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It is hoped that the time will soon come when the consumers of 
milk will demand quality as well as quantity and in advance of the 
present legal standard. 
As a result of thi study immediate action should be taken to 
improve the poor milk supply which the people of Chicago now ob-
tain. It is an injustice which should be remedied immediately. The 
evidence is overwhelming in proof that the milk supply of Chicago 
is remarkably poor. 
JANE ADDANIS, 
Hull House, Chicago. 
H. S. GRINDLEY, Sc.D., 
Assistant Professor of Chemistry, University of Illinois. 
